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[57] ABSTRACT

A flow control assembly, particularly for intravenous
usage, is comprised of a fluid receiving member having
a fluid channel and a fluid conduit in fluid flow commu-
nication with a source of intravenous fluid; a fluid dis-
pensing member preferably including a drip chamber
for connecting a conduit thereto; and fluid flow control
member positioned between the fluid receiving member
and the fluid dispensing member and having a plurality
of flow channels of predetermined -cross-section
thereby forming with the fluid dispensing member cali-
brated flow passageways to the drip chamber whereby
rotation of the fluid dispensing member with respect to
the fluid receiving member selectively orients the fluid
channel of the fluid receiving member to one of the
calibrated flow passageways thereby to establish a pre-
determined fluid flow rate from the source of the intra-
venous fluid to the recipient thereof.

6 Claims, 4 Drawing Figures
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establish a predetermined rate of flow of fluid from the

This invention relates to fluid flow control assem-

blies, and more particularly to a novel fluid flow control
assembly for selecting and controlling at various flow
rates the gravity flow of fluid therethrough in a facile

and accurate manner.

BACKGROUND OF THE INVENTION

At present, intravenous assemblies for controlling the

flow of a intravenous solution to a patient are generally_

of the gravity feed type including a drip chamber to

10

which the intravenous fluid is passed from a supply

container via a flexible tube under the control of tube
clamping assembly adjusted through a threaded ar-
rangement and from which drip chamber the fluid 1s
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withdrawn and passed to the recipient. The flow rate of

such gravity type intravenous assemblies 1s determined
by visual observation of the rate of droplet release in the
drip chamber per unit time, and thus such assemblies
suffer from the inherent inability to accurately control
the rate of flow of intravenous fluid at predictable flow
control levels, other than by such -visual observation.

Such prior art assemblies are accessible to the patient

and may be readily changed by the patient with the
attendant dangers of under or over dosages from pre-
scribed dosage requirements.

OBJECTS OF THE INVENTION

An object of the present invention 1s to provide a
novel fluid flow control assembly which permits of
more accurate settings of fluid flow rates.

Another object of the present invention 1s to provide
a novel intravenous fluid flow control assembly.

Yet another object of the present invention is to pro-
vide a novel intravenous fluid flow control assembly
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which reduces the likehihood of patient tampermg to |

alter fluid flow rate settings. |
Still another object of the present invention is to

provide a novel intravenous fluid flow control assembly

comprised of rigid components which may be readily
assembled.

A further object of the present invention 1s to provide
a novel intravenous fluid flow control assembly Wthh
may be repeatedly reused with like solutions.

Yet still another object of the present invention is to
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provide a novel intravenous fluid flow control assembly .

obviating the necessity for droplet count per unit time
to establish a desired fluid flow setting.

SUMMARY OF THE INVENT_ION

These and other objects of the present invention are

20

achieved by a fluid flow control assembly comprised of

a fluid receiving member having a fluid channel and a
fluid conduit 1n fluid flow communication with a source
of intravenous fluid; a fluid dispensing member prefera-
bly including a drip chamber and having a conduit
member for connecting a conduit thereto; and a fluid
flow control member positioned between the fluid re-
ceiving member and the fluid dispensing member and
having a plurality of flow channels of predetermined
cross-section thereby forming with the fluid dispensing
member calibrated flow passageways to the drip cham-
ber whereby rotation of the fluid dispensing member
with respect to the fluid receiving member selectively
orients the fluid channel of the fluid receiving member
to one of the calibrated flow passageways thereby to
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source of intravenous fluid to the recipient thereof
Generally, a gasket is required between the fluid receiv-
ing member and fluid flow control member as a result of |
the inability of the materials of construction to provide -
for fluid tflow integrity. |

BRIEF DESCRIPTION OF THE DRAWINGS

“ Understanding of the present invention will be facili-
tated by referring to the following detailed deseriptien

~when taken in conjunction with the accompanying
drawings in which:

FIG. 1is an exploded view, partially i in section ef the
fluid flow control assembly of the present invention
illus‘trating the major components thereof;

FIG. 21s a bettem view of the fluid receiving mem-
ber; - ~
FIG. 3is a tc:-p view of the fluid flow control member
and -
FIG. 4 is an elevatlonal Vlew, in section, of the fluid
flow control assembly of the present invention taken

. eleng the lines 4—4 of FIG. 1.

DETAILED DESCRIPTION OF THE
- INVENTION

Referring now to FIG. 1, there 1s illustrated the novel
fluid flow control assembly of the present invention,
generally indicated as 10, and comprised of a fluid re-
ceiving member, a fluid dispensing member, a fluid flow
control member, and a gasket member generally indi-
cated as 12, 14, 16 and 18, respectively. The fluid receiv-

Ing member 12 is formed of a cy]mdrreally-shaped
upper portion 20 dimensioned to be received in a con-

tainer of intravenous fluid (not shown) and extending to
an outwardly and downwardly extending conically-

shaped intermediate portion 22 terminating in a cylin-
drical-shaped bottom wall 24 formed with an inwardly
extending ledge 26 generally defining a chamber 28.
Stud members 30 are formed on the intermediate por-
tion 22 extending downwardly into the chamber 28.
Extending through the top and intermediate portions 20
and 22, there is provided a centrally disposed fluid pas-
sageway 32 in fluid communication with ‘a laterally
extending channel 34 formed in the intermediate mem-

ber 22, referring also to FIG. 2.

The fluid dispensing member 14 is formed of a cylin-
drically-shaped side wall 36 having a conically-shaped
flange surface 38 formed on extending flange member
40 and enclosed by a bottom wall 42 thereby defininga

drip chamber 44. The bottom wall 42 1s provided with

a downwardly extending connecting member 46 havmg

an orifice 48 formed therein. |
The fluid flow control member 16 is formed ef a

| cylmdrleally—shaped side 50 having an outwardly ex-

tending flange portion 52 and formed with a plurahty of

longitudinally extending conduits or channels 54, a top
portion 36 and a conically-shaped bottom portion 58,
also referring to FIG. 3, it being understood that the
fluid flow control member 16 may be of hollow con-
struction, although for accurate calibration, solid con-
struction is believed to be more de51rable The conduits
or channels 54 are formed of varymg cross-sectional
areas to thereby form passageways of varying fluid flow
rates with the inner surface of the side wall 36 of the

fluid dispensing member 14.
- The gasket member 18 is disc-shaped and 1s formed of

a suitable gasket material, such as neoprene or the like.
The gasket member 18 is dimensioned to closely fit



4,317,473

3

within the chamber 28 of the fluid flow receiving mems-
ber 12 and 1s formed with two orifices 60 coincident
with the stud member 30 thereof. A trough 62 1s formed
about a peripheral portion of the gasket member 18.

" Referring now FIG. 4, there is illustrated the fluid
flow control assembly of the present invention with the
cylindrically-shaped gasket member 18 positioned
within the chamber 28 of the fluid flow recetving mem-
ber 12 with the studs 30 being disposed within the ori-

fices 60 of the gasket 18 thereby to align the trough 62 ,,

with the channel 34 of the fluid receitving member 12.
The fluid dispensing member 14 including fluid flow
control member 16 disposed therein 1s positioned within
the chamber 28 such that the inwardly extending ledge
26 of the wall 24 of the fluid receiving member 12 en-
gages in fluid tight relationship the bottom portion of
the flange member 40 of the fluid dispensing member
14.

In operation, the top portion 20 of the fluid receiving
member 12 is connected to a source of fluid, and 1n
particular, an intravenous fluid, such as by insertion into
a container of intravenous fluid (not shown). The initial
juxtaposition between the channel 34 of the fluid receiv-
ing member 12 and trough 62 of the gasket 18 with
respect to the fluid flow control member 16 generally
corresponds to the point indicated as “*C” on the fluid
flow control member 16 whereby no fluid may pass
through the fluid flow control assembly 10, although
being introduced into the fluid receiving member 12.
The outlet connecting member 46 of the fluid dispens-
ing member 14 is attached to a flexible conduit or tubing
(not shown) leading to the recipient of the fluid. There-
upon, the fluid dispensing member 14 including the fluid
flow control member 16 is caused to be rotated with
respect to the fluid receiving member 12 and gasket 18
to align the channel 34 and trough 62, respectively, with
a-preselect channel of the fluid flow control member 16
to permit liquid at a corresponding rate of flow (de-
pending on the liquid head) to flow through such prese-
lect channel 34 and along the bottom 38 thereby to form
droplets which fall through the drip chamber 44 and
form a pool of fluid (F). The fluid in the pool of liquid
in the lower portion of the drip chamber 44 flows to the
recipient via the orifice 48 of the connecting member 46
and. flexible tubing (not shown).

While not illustrated on the drawing, an appropri-
ately embossed index, such as an arrow (not shown),
may be formed on the outer surface of the bottom por-
tion 24 of the fluid recetving member 12 to correpond to
the channel 34 to permit for visual and facile alignment
thereof with a preselect channel 54 of the fluid flow
control member .16. Additionally, the outer surface of
the fluid flow control member 16 may be aseptically
marked to indicate the calibrated flow rate for each
channel 54, it being understood that the fluid dispensing
member is transparent. Alternately, the fluid receiving
member 14 and the fluid flow control member may be
fabrlcated with positioning means such that there 1s
select alignment therebetween thereby permitting de-
sired marking on the outer surface of the wall 36 of the
flow receiving member 14. It will be further understood
by one skilled in the art that a series of fluid flow control
assemblies according to the present invention may be
manufactured with flow rate capabilities of the channels
54 dependent on the viscosity (at any given temperature
range) of the liquid being metered through the assem-
bly.

The components of the fluid flow control assembly of
the present invention are conveniently fabricatd from
commercial available thermoplastic or thermosetting
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resins for one-use application, although 1t will be appre-
ciated by one skilled in the art that for non-aseptic uses,
the flurd flow control assembly may be used a plurality
of times before disposal or before disassembly and
cleaning for subsequent re-assembly and re-use. Addi-
tionally, while the fluid flow cortrol assembly of the
present invention has been described with a drip cham-
ber, 1t will be understood by one skilled in the art that

the inventive contributive hereof obviates the necessity
of such a drip chamber, although 1t is belieived to be

preferably included due to long standing usage of intra-
venous devices having drip chambers.

While the invention has been described in connection
with an exemplary embodiment thereof, it will be un-
derstood that many modifications will be apparent to
those of ordinary skill in the art and that this application
1s intended to cover any adaptations or variations
thereof. Therefore, 1t 1s manifestly intended that this
invention be only limited by the claims and the equiva-
lents thereof.

What 1s claimed:

1. A fluid flow control assembly for the controlled
metering of the flow of fluid between a fluid inlet and a
fluid outlet thereof, which comprises:

a fluid receiving member having a fluid inlet and fluid
passageway means 1n fluid flow communication
with said fluid inlet; and

a fluid dispensing member having a fluid. outlet and
including a plurality of calibrated fluid flow pas-
sageways and a fluid chamber, said fluid dispensing
member being rotatably mounted to said fluid.re-
celving member, said fluid dispensing member
being formed with a cylindrically-shaped inner side
wall in which is positioned a fluid control member
of cylindrical shape and having a plurality of vary-
ing sized channels formed transverse thereof
thereby forming with said inner surface of said
sidewall of said fluid dispensing member said plu-
rality of calibrated fluid flow passageways,
wherein said cylindrically-shaped fluid control
member is formed with a conically shaped bottom
portion to form a site for droplet formation of said
fluid, whereby each of said calibrated fluid flow
passageways is selectively positionable with re-
spect to said fluid passageway means of said fluid
receiving member thereby to meter in a predeter-
mined manner the flow of fluid through said assem-
bly to said fluid outlet.

2. The fluid flow control assembly as defined in claim

1 wherein said fluid recetving member is formed with a
chamber in which said fluid dispensing member i1s dis-
posed in fluid tight relationship.

3. The fluid flow control assembly as defined in claim
1 wherein a gasket is fixedly disposed with respect to
said fluid receiving member in a chamber between said
fluid receiving member and said fluid dispensing mem-
ber.

4. The fluid flow control assembly as defined in claim
3 wherein said fluid receiving member is formed with
stud members extending into said chamber and cooper-
ating with orifices in said gasket.

5. The fluid flow control assembly as defined in claim
4 wherein said gasket is formed with a trough about the
peripheral portions thereof in fluid flow relatlonshlp
with said passageway means.

6. The fluid flow control assembly as defined in claim
1 wherein said fluid chamber is sized to permit observa-

tion of the rate of droplet formation per unit time.
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